INTRODUCTION
Several reports suggest that the opening probability of voltagesensitive Ca2+ channels is dependent on their state of phosphorylation (for review, see Walaas and Greengard, 1991) . The purified L-type Ca2+ channel has been found to be subject to phosphorylation by several protein kinases in vitro. In the pituitary cell line GH3, these channels maintain their responsiveness through phosphorylation (Armstrong and Eckert, 1987) . In the pancreatic fl-cell, the voltage-dependent L-type Ca2+ channels are directly modulated by cyclic AMP-and protein kinase C-induced phosphorylation, as well as by glucose metabolism (for review, see Ashcroft and Rorsman, 1989) .
Insulin release from the f-cell is critically dependent on extracellular Ca2+. Glucose, which is an important insulin secretagogue, is rapidly metabolized in the f-cell, resulting in closure of the ATP-regulated K+ channels, depolarization, opening of voltage-activated L-type Ca2+ channels, and an increase in cytoplasmic free Ca2+ concentration ([Ca2+] 1), thereby initiating the secretory process (Arkhammar et al., 1987) .
On the other hand, voltage-sensitive Ca2+ channels are rapidly inactivated by the Ca2+ which enters through the channels during depolarization. This phenomenon may be caused by de- phosphorylation of the Ca2+ channel, probably through protein phosphatase-2B (calcineurin) activation (Hosey et al., 1986; Kalman et al., 1988) . Protein phosphatases-l or -2A are also candidates for inactivating these Ca2+ channels (Hescheler et al., 1987) . It is noteworthy, especially for the f-cell, that fructose 2,6-bisphosphate and glucose 1,6-bisphosphate have been shown to serve as non-competitive inhibitors of protein phosphatase-2A (Erickson and Killilea, 1992) .
The toxin okadaic acid (OA), produced by the marine plankton dinoflagellates, is a potent and specific inhibitor of protein phosphatases type-i, -2A (Bialojan and Takai, 1988) and -3 (Honkanen et al., 1991) , whereas type-2B is only slightly affected, and type-2C is not affected (Bialojan and Takai, 1988 -T- by approx. 450% (P < 0.1 %) was observed. The stimulatory effect was seen in approx. 800% of the cells, and then always induced an increase in the ICa at the pulse directly after the addition of OA. In several cells, OA not only increased the peak current, but also slowed down the inactivation of the I, as exemplified in Figure 1 (b). RiNm5F cells contain both L-and Ttype Ca2+ channels. We therefore evaluated whether the stimulatory effect of OA was specific to one of the channel types. We found that OA exerted its effect via the L-type Ca2' channels, since 20 uM Cd2+, a blocker of L-type Ca2+ channels, totally prevented the stimulatory effect of OA on whole-cell peak currents (Figure c) as well as the effect of OA on the inactivation of the ICa (Figure ld) . The current traces in Figure 1( (Arkhammar et al., 1990) . When cells were perifused with 1 1tM microcystin-LR, another potent and specific inhibitor of serine/threonine protein phosphatases (Honkanen et al., 1990) ( Figure 3b) (Figure 3a) , which seems to contradict the patchclamp experiments, where the effect of OA was maintained for a prolonged period of time (Figure 1) Figure 6 . In electropermeabilized RiNm5F cells OA had no effect on Ca2+ uptake, nor on Ins(1,4,5)P3-induced Ca2+ release (Figure 6 ). Moreover, OA did not affect the overall Ca2+ content of the intracellular pools, as evident from the effect of the Ca2l ionophore A23187. Also when cells were treated with OA before permeabilization, there was no effect of the phosphatase inhibitor on Ins(1,4,5)P3- It is well documented that phosphorylation increases the opening probability of voltage-activated Ca2+ channels (for review, see Walaas and Greengard, 1991 (Artalejo et al., 1992) . From (Arkhammar et al., 1987) . We found that OA, by promoting Ca2`entry into the cells, also induced insulin secretion. It appears that insulin secretion represents one physiological response, among the array of events triggered by OA-induced Ca2+ influx. Addition of OA has been shown to increase basal noradrenaline secretion in the absence of Ca2`in digitonin-permeabilized chromaffin cells (Wu and Wagner, 1991) , but not in digitonin-permeabilized PC12 cells (Wagner and Vu, 1990) , without affecting the amount of noradrenaline secreted in the presence of Ca2 . On the other hand, OA has been reported to inhibit carbachol-evoked secretion of catecholamines in adrenal cells (Yanagihara et al., 1991) . These experiments clearly show that events other than modulation of Ca2`-channel activity participate in OA-induced secretion.
OA is a potent inhibitor of several protein phosphatases in vitro, among them protein phosphatases type-i, -2A (Bialojan and Takai, 1988) and -3 (Honkanen et al., 1991) , IC50 being 10, 0.1 and 5 nM respectively. Type-2B is inhibited with a much lower potency (IC50 = 5 ,uM), and it is therefore unlikely that this protein phosphatase is involved in the regulation of the processes discussed here. Since the ability of OA to inhibit the various protein phosphatases is critically dependent on their actual concentrations, the toxin can only be used as a tool to discriminate between them in cell-free assays (for review, see Cohen, 1991) . Because the phosphatases are present in cells at high concentrations, 1 ,uM OA is required to block them totally in intact cells, and selective inhibition of protein phosphatases-1, -2A or -3 is not possible (Hardie et al., 1991 
